Superoxide is a potent cellular poison.
Upon exposure to a wet acetonitrile solution of potassium superoxide and sodium hexaflurophosphate, the pale yellow-green solution of 1 changes to deep blue ( Figure 2 ). 7 Furthermore, the resulting solution's electronic absorption spectrum is reminiscent of the oxidized high-pH form of SOR with a λ max at 582 nm ( ) 1975 M -1 cm -1 ), suggesting that the solution contained the oxidized form of 1, possibly with a sixth ligand in the open site. 4 When this reaction is performed at low temperatures, an intermediate is observed. We are currently in the process of characterizing this intermediate by EXAFS and resonance Raman. This method of generating oxidized 1 was not suitable on a preparative scale, because complete decomposition of the product occurs after a few minutes. This occurs presumably as a result of degradative ligand oxidation by hydrogen peroxide produced in the reaction.
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The oxidized form of 1 was rationally synthesized starting from an Fe(III) source. Addition of FeCl 3 in methanol to a methanolic solution of 3-methyl-3-mercaptobutanone and tris(2-aminoethyl)-amine instantly produces a deep blue solution. Exchange of chloride for tetraphenyl borate followed by crystallization from MeCN/Et 2 O afforded blue needles. These crystals produced a dark blue solution with an electronic absorption spectrum identical to that of the solution containing 1 and superoxide, and a spectrum similar to that of neelaredoxin and Rbo. The IR spectrum of the * Author to whom correspondence should be addressed. E-mail: kovacs@ chem.washington.edu.
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Scheme 1
solid isolated from this reaction contains a nitrile stretch at 2243 cm -1 (vs 2253 cm -1 for free MeCN) indicating that the complex is most likely six-coordinate with a bound MeCN ligand. To unambiguously confirm this, X-ray quality crystals were grown from acetonitrile/diethyl ether.
The X-ray crystal structure of [Fe (2) shows that the iron center is contained in a distorted octahedral environment, with one acetonitrile bound trans to the imine nitrogen (N(1), see Figure 3 ). 9 The Fe-NCMe distance in 2 is 1.95 Å, indicating that there is significant bonding interaction between the Fe and MeCN. The bond lengths in 2 are short for thiolate-ligated Fe(III) complexes, suggesting that it is low-spin (S ) 1 / 2 ). Solid-state magnetic susceptibility measurements indicate 2 has a room temperature µ eff ) 2.00 µ B , which is consistent with a low-spin state. In contrast, both neelaredoxin and Rbo contain Fe(III) in a high-spin state (S ) 5 / 2 ), 4 which is what one would expect for weak-field biological ligands. In solution the bound MeCN of 2 rapidly exchanges with bulk MeCN as shown by NMR kinetics (k ex ) 1.21(2) × 10 +1 s -1 at 20°C). 10 Preliminary results indicate that the MeCN ligand is easily exchanged by coordinating solvents, such as methanol and pyridine, and anionic ligands, such as azide and cyanide. We are currently investigating the effects of the sixth ligand on the spectroscopic and structural properties of derivatives of 2. The EPR spectrum of 2, recorded at 120 K in an acetonitrile/toluene glass, appears axial with g-values typical for low-spin Fe(III) (g ⊥ ) 2.12 and g | ) 1.98). A cyclic voltammogram of 2 recorded in acetonitrile shows a reduction wave that is quasi-reversible with E 1/2 ) -223 mV vs SCE, indicating that the Fe(II) state can be accessed through reasonably mild reducing agents.
The possibility that these complexes will act as an SOD was also investigated. Complex 2 shows no immediate reaction with KO 2 in wet MeCN. Instead, the gradual decomposition of 2 is seen after several minutes, affording complete decomposition after about 1 h at room temperature. Also this solution (2 + KO 2 ) shows no catalase activity above that of the control reaction (superoxide in wet DMSO). If the oxidized Fe(III) complex was acting as an SOD, thereby generating a reduced Fe(II) complex, this would readily react with protonated superoxide to afford hydrogen peroxide. If O 2 were forming in an SOD reaction, one then would expect to see
, a µ-oxo dimer shown to readily form upon exposure of complex 1 to trace amounts of dioxygen. 7 The fact that no µ-oxo dimer is detected provides further evidence that neither dioxygen nor the Fe(II) product 1 is being produced in the reaction 2 + KO 2 . Therefore, it seems likely that no superoxide oxidation chemistry is taking place. This is despite the fact that superoxide could potentially bind to the metal center of 2 since it has an exchangeable MeCN ligand.
In SORs, SOD activity is probably avoided due to lack of a nearby basic residue to effectively deprotonate superoxide. Basic residues found in the cavities of SODs facilitate the disproportionation reaction. In contrast, SOR active sites rest at the bottom of a shallow cavity near the protein surface, making a proton source readily available, ensuring that superoxide will be protonated throughout catalysis. Also, these models show that SOR activity can occur despite the fact that there is no apparent binding site trans to the thiolate sulfur (as is found in the Rbo and neelaredoxin). All iron-containing synthetic systems reported to react with superoxide lack thiolate sulfurs, and most display SOD activity.
11 Only a small number of these systems have been reported to display SOR activtiy. 11a The fact that our thiolateligated system displays SOR activity suggests that the S cys of SORs plays an important role in promoting SOR activity. However, the placement of this S cys relative to the open site (trans (enzyme) vs cis (model compound 1)) does not appear to be critical. 
